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DETAILED ACTION 

1. Claims 1-28 are pending in this application. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on 1 1/18/2003 has 
been considered by the examiner. 

Claim Objections 

3. Claim 2 objected to because of the following informalities: "first grouping 
set" should be "first result set" according to claim 1. Appropriate correction is 
required. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 

Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

5. Claims 1-5, 13-16, and 22-24 are rejected under 35 U.S.C. 102(a) as 
being anticipated by Cochrane et al. (U.S. 2003/0093407) (hereinafter 
Cochrane). 

6. Regarding claim 1 , A database system comprising: 
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a storage (Figure 1, element 104) to store a view containing results of a 
cube based operation on at least one base table, the view containing a first result 
set for a group-by on a second grouping set (paragraphs 0036 and 0038); and 

a controller (element 118, paragraph 0024), in response to a change to 
the at least one base table, to: 

update the first result set by computing a change to the first result set based on a 
change in the at least one base table; and update the second result set by 
computing a change to the second result set based on the change to the first 
result set (paragraphs 0035 and 0038; Cochrane discloses an update to a self- 
maintainable materialized view in paragraph 0035, and in paragraph 0038 
Cochrane discloses wherein the statement that defines the materialized view 
contains a ROLLUP operation. A rollup operation contains multiple grouping sets 
(the first being the equivalent of a first result set), the first displaying summary 
data of all the columns to be processed, the second with summary data for all the 
columns of the first, minus one column that is aggregated, the third with yet 
another column aggregated and so on until all columns are aggregated. 
Paragraph 0035 discloses a method in which changes (the equivalent of 
updates) can be maintained incrementally by processing the updated rows and 
visiting the underlying tables [of the materialized view query] to recompute some 
portions of the materialized view query. Therefore, an update affecting a second 
result set would be calculated by visiting the already materialized view query to 
obtain pre-computed rows of data (the first result set) in order to compute an 
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update to a second result set, meeting the limitation computing a change to the 
second result set based on the change to the first result set.). 

7. Regarding claim 2, the database system of claim 1 , wherein the first 
grouping set has a first number of grouping attributes, and the second grouping 
set has a second number of grouping attributes, the first number being greater 
than the second number (paragraphs 0035 and 0038; Cochrane discloses an 
update to a self-maintainable materialized view in paragraph 0035, and in 
paragraph 0038 Cochrane discloses wherein the statement that defines the 
materialized view contains a ROLLUP operation. A rollup operation contains 
multiple grouping sets (the first being the equivalent of a first result set), the first 
displaying summary data of all the columns to be processed, the second (the 
equivalent of the second result set) with summary data for all the columns of the 
first, minus one column that is aggregated, the third with yet another column 
aggregated and so on until all columns are aggregated.). 

8. Regarding claim 3, the database system of claim 2, wherein the view 
further contains a third result set for a group-by on a third grouping set having a 
third number of grouping attributes, the third number less than the second 
number, 

the controller to further update the third result set by computing a change 
to the third result set based on the change to the second result set (paragraphs 
0035 and 0038; Cochrane discloses an update to a self-maintainable 
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materialized view in paragraph 0035, and in paragraph 0038 Cochrane discloses 
wherein the statement that defines the materialized view contains a ROLLUP 
operation. A rollup operation contains multiple grouping sets (Paragraph 0035 
discloses a method in which changes (the equivalent of updates) can be 
maintained incrementally by processing the updated rows and visiting the 
underlying tables [of the materialized view query] to recompute some portions of 
the materialized view query. Therefore, an update affecting a third result set 
would be calculated by visiting the already materialized view query to obtain pre- 
computed rows of data (a second result set) in order to compute an update to a 
third result set, meeting the limitation computing a change to the third result set 
based on the change to the second result set.). 

9. Regarding claim 4, the database system of claim 1 , wherein the view 
contains results of a group-by cube operation (paragraph 0038). 

10. Regarding claim 5, the database system of claim 1, wherein the view 
contains results of a group-by partial cube operation (paragraph 0038; a group by 
grouping sets is the equivalent of a group-by partial cube operation). 

1 1 . Regarding claim 1 3, A method for use in a database system, comprising: 
storing a view containing results of a cube-based operation on at least one 

base table (Figure 1, element 104; the base table is disclosed in paragraph 



Application/Control Number: 10/706,656 Page 6 

Art Unit: 2167 

0035), the view containing result sets for group-bys on respective grouping sets 
(paragraph 0038); 

updating a first result set by computing a change to the first result set 
based on a change in the at least one base table and updating a second result 
set by computing a change to the second result set based on the change to the 
first result set (paragraphs 0035 and 0038; Cochrane discloses an update to a 
self-maintainable materialized view in paragraph 0035, and in paragraph 0038 
Cochrane discloses wherein the statement that defines the materialized view 
contains a ROLLUP operation. A rollup operation contains multiple grouping sets 
(the first being the equivalent of a first result set), the first displaying summary 
data of all the columns to be processed, the second with summary data for all the 
columns of the first, minus one column that is aggregated, the third with yet 
another column aggregated and so on until all columns are aggregated. 
Paragraph 0035 discloses a method in which changes (the equivalent of 
updates) can be maintained incrementally by processing the updated rows and 
visiting the underlying tables [of the materialized view query] to recompute some 
portions of the materialized view query. Therefore, an update affecting a second 
result set would be calculated by visiting the already materialized view query to 
obtain pre-computed rows of data (the first result set) in order to compute an 
update to a second result set, meeting the limitation computing a change to the 
second result set based on the change to the first result set.). 
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12. Regarding claim 14, the method of claim 13, wherein updating the first 
result set comprises updating the first result set for the group-by on a first 
grouping set that has a greater number of columns than a second grouping set 
corresponding to the second result set (paragraphs 0035 and 0038; Cochrane 
discloses an update to a self-maintainable materialized view in paragraph 0035, 
and in paragraph 0038 Cochrane discloses wherein the statement that defines 
the materialized view contains a ROLLUP operation. A rollup operation contains 
multiple grouping sets (the first being the equivalent of a first result set), the first 
displaying summary data of all the columns to be processed, the second (the 
equivalent of the second result set) with summary data for all the columns of the 
first, minus one column that is aggregated, the third with yet another column 
aggregated and so on until all columns are aggregated.). 



13. Regarding claim 15, the method of claim 13, further comprising updating a 
third result set by computing a change to the third result set based on the change 
to the second result set (Paragraph 0035 discloses a method in which changes 
(the equivalent of updates) can be maintained incrementally by processing the 
updated rows and visiting the underlying tables [of the materialized view query] to 
recompute some portions of the materialized view query. Therefore, an update 
affecting a third result set would be calculated by visiting the already materialized 
view query to obtain pre-computed rows of data (a second result set) in order to 
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compute an update to a third result set, meeting the limitation computing a 
change to the second result set based on the change to the first result set.). 

14. Regarding claim 16, the method of claim 15, further comprising updating a 
fourth result set by computing a change to the fourth result set based on the 
change to the third result set (Paragraph 0035 discloses a method in which 
changes (the equivalent of updates) can be maintained incrementally by 
processing the updated rows and visiting the underlying tables [of the 
materialized view query] to recompute some portions of the materialized view 
query. Therefore, an update affecting a fourth result set would be calculated by 
visiting the already materialized view query to obtain pre-computed rows of data 
(a third result set) in order to compute an update to a fourth result set, meeting 
the limitation computing a change to the fourth result set based on the change to 
the third result set.). 

15. Regarding claim 22, an article comprising at least one storage medium 
containing instructions that when executed cause a database system to: 

store a view containing results of a cube-based operation on at least one 
base table (paragraph 0035), the view containing result sets for group-bys on 
respective grouping sets (paragraph 0038); 

update a first result set by computing a change to the first result set based 
on a change in the at least one base table; and 
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update a second result set by computing a change to the second result set 
based on the change to the first result set (paragraphs 0035 and 0038; Cochrane 
discloses an update to a self-maintainable materialized view in paragraph 0035, 
and in paragraph 0038 Cochrane discloses wherein the statement that defines 
the materialized view contains a ROLLUP operation. A rollup operation contains 
multiple grouping sets (the first being the equivalent of a first result set), the first 
displaying summary data of all the columns to be processed, the second with 
summary data for all the columns of the first, minus one column that is 
aggregated, the third with yet another column aggregated and so on until all 
columns are aggregated. Paragraph 0035 discloses a method in which changes 
(the equivalent of updates) can be maintained incrementally by processing the 
updated rows and visiting the underlying tables [of the materialized view query] to 
recompute some portions of the materialized view query. Therefore, an update 
affecting a second result set would be calculated by visiting the already 
materialized view query to obtain pre-computed rows of data (the first result set) 
in order to compute an update to a second result set, meeting the limitation 
computing a change to the second result set based on the change to the first 
result set.). 

16. Regarding claim 23, the article of claim 22, wherein updating the first 
result set comprises updating the first result set for the group-by on a first 
grouping set that has a greater number of columns than a second grouping set 
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corresponding to the result set (paragraphs 0035 and 0038; Cochrane discloses 
an update to a self-maintainable materialized view in paragraph 0035, and in 
paragraph 0038 Cochrane discloses wherein the statement that defines the 
materialized view contains a ROLLUP operation. A rollup operation contains 
multiple grouping sets (the first being the equivalent of a first result set), the first 
displaying summary data of all the columns to be processed, the second (the 
equivalent of the second result set) with summary data for all the columns of the 
first, minus one column that is aggregated, the third with yet another column 
aggregated and so on until all columns are aggregated.). 

17. Regarding claim 24, the article of claim 22, wherein the instructions when 
executed cause the database system to further update a third result set by 
computing a change to the third result set based on the change to the second 
result set (paragraphs 0035 and 0038; Cochrane discloses an update to a self- 
maintainable materialized view in paragraph 0035, and in paragraph 0038 
Cochrane discloses wherein the statement that defines the materialized view 
contains a ROLLUP operation. A rollup operation contains multiple grouping sets 
(Paragraph 0035 discloses a method in which changes (the equivalent of 
updates) can be maintained incrementally by processing the updated rows and 
visiting the underlying tables [of the materialized view query] to recompute some 
portions of the materialized view query. Therefore, an update affecting a third 
result set would be calculated by visiting the already materialized view query to 
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obtain pre-computed rows of data (a second result set) in order to compute an 
update to a third result set, meeting the limitation computing a change to the third 
result set based on the change to the second result set.). 



Claim Rejections - 35 USC § 103 

1 8. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

19. Claims 6-12, 17-21, and 25-28 are rejected under 35 U.S.C. 103(a) as 
being anticipated by Cochrane et al. (U.S. 2003/0093407) (hereinafter Cochrane) 
in view of Bellamkonda et al. (U.S. 7,035,843) (hereinafter Bellamkonda). 

20. Regarding claim 6, the database system of claim 1 , Cochrane does not 
explicitly disclose plural access modules and plural storage modules, the access 
modules to enable parallel access of data in the plural storage modules. 

In the same field of endeavor (database analytical processing systems) 
Bellamkonda discloses plural access modules and plural storage modules, the 
access modules to enable parallel access of data in the plural storage modules 
(column 16, line 65-column 17, line 1; slaves in Bellamkonda are the equivalent 
of access modules. The locations where the rows that each slave processes are 
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the equivalent of plural storage modules). Bellamkonda suggests that the 
addition of this feature improves the efficiency of query evaluation (column 1 , 
lines 21-23). 

Accordingly, it would have been obvious to a person of ordinary skill in the 
art at the time the invention was made to have incorporated Bellamkonda's 
teachings of processing of plural access modules and plural storage modules 
with Cochrane's teachings of a database system with multiple views with 
dependencies to obtain a performance increase in the return of results to a 
query. Bellamkonda suggests in column 1, lines 21-23, a need to efficiently 
evaluate database queries including hierarchical cubes. Cochrane suggests a 
need for a more efficient mechanism for computing database queries in 
paragraph 0008. 

21 . Regarding claim 7, Cochrane does not explicitly disclose wherein the 
controller is adapted to distribute rows in the first result set across the access 
modules based on a hash of columns of the second grouping set and at least 
another column that is assigned to a predefined value. 

In the same field of endeavor (database analytical processing systems) 
Bellamkonda discloses wherein the controller is adapted to distribute rows in the 
first result set across the access modules based on a hash of columns of the 
second grouping set and at least another column that is assigned to a predefined 
value (column 17, lines 25-26; see also Figure 4, column 12, lines 4-9, column 
13, lines 43-45 and column 14, lines 39-41. Each grouping set of the rollup 
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calculated in Bellamkonda by this method is a result set. Bellamkonda discloses 
a single field (the equivalent of a column) that is aggregated in the grouping set 
of the calculations of the next stage (the equivalent of the second grouping set) in 
column 12, lines 26-28. The single field disclosed is an extra column not 
considered in the hash of the second result set (the equivalent of the second 
grouping set), but is considered in the hash of the first result set (the equivalent 
of the first grouping set)). Bellamkonda suggests that the addition of this feature 
improves the efficiency of query evaluation (column 1, lines 21-23). 

Accordingly, it would have been obvious to a person of ordinary skill in the 
art at the time the invention was made to have incorporated Bellamkonda's 
teachings of processing of plural access modules and plural storage modules 
with Cochrane's teachings of a database system with multiple views with 
dependencies to obtain a performance increase in the return of results to a 
query. Bellamkonda suggests in column 1, lines 21-23, a need to efficiently 
evaluate database queries including hierarchical cubes. Cochrane suggests a 
need for a more efficient mechanism for computing database queries in 
paragraph 0008. 

22. Regarding claim 8, Cochrane discloses a view (paragraph 0035). 
Cochrane does not explicitly disclose but in the same field of endeavor (database 
analytical processing systems) Bellamkonda discloses wherein the view contains 
results of a cube operation specified by a cube function on plural columns, the at 
least another column being one of the plural columns of the cube function that is 
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not in the second grouping set (column 12, line 16-column 12, line 28; 
Bellamkonda discloses a rollup operation which is a cube operation, and further 
discloses a single field (the equivalent of a column) that is aggregated in the 
grouping set of the calculations of the next stage (the equivalent of the second 
grouping set)). Bellamkonda suggests that the addition of this feature improves 
the efficiency of query evaluation (column 1 , lines 21-23). 

Accordingly, it would have been obvious to a person of ordinary skill in the 
art at the time the invention was made to have incorporated Bellamkonda's 
teachings of processing of hashing on columns, including an extra column not 
present in a second grouping set with Cochrane's teachings of a database 
system with multiple views with dependencies on other views or tables to obtain 
a system for updating views that processes an extra column in the hashing of a 
first grouping set than in a second grouping set for the purpose of a performance 
increase in the return of results to a query. Bellamkonda suggests in column 1 , 
lines 21-23, a need to efficiently evaluate database queries including hierarchical 
cubes. Cochrane suggests a need for a more efficient mechanism for computing 
database queries in paragraph 0008. 

23. Regarding claim 9, Cochrane does not explicitly disclose but in the same 
field of endeavor (database analytical processing systems) Bellamkonda 
discloses wherein the view is distributed across the access modules such that 
plural portions of the view reside in respective storage modules, and wherein the 
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rows in the first result set are distributed across the access modules according to 
the hash to enable: 

Each access module to locally perform a merge and aggregate operation 
on the rows of the first result set to produce rows of the second result set 
(column 16 line 65-column 17 line 1); and 

Each access module to locally merge the rows of the second result set 
into a respective portion of the view without having to first redistribute the rows of 
the second result set (column 16 line 65-column 17 line 1, slaves (the equivalent 
of processing modules) work independently to produce their own grouping sets, 
which can be merged without rearranging rows). Bellamkonda suggests that the 
addition of this feature improves the efficiency of query evaluation (column 1 , 
lines 21-23). 

Accordingly, it would have been obvious to a person of ordinary skill in the 
art at the time the invention was made to have incorporated Bellamkonda's 
teachings of access modules to locally perform merge and aggregate operations, 
without having to first redistribute the rows of the second result set with 
Cochrane's teachings of a database system with multiple views with 
dependencies on other views or tables to obtain a system for updating views 
without having to first redistribute the rows of the second result set for the 
purpose of a performance increase in the return of results to a query. 
Bellamkonda suggests in column 1, lines 21-23, a need to efficiently evaluate 
database queries including hierarchical cubes. Cochrane suggests a need for a 
more efficient mechanism for computing database queries in paragraph 0008. 
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24. Regarding claim 10, the database system of claim 1 , Cochrane does not 
explicitly disclose but in the same field of endeavor (database analytical 
processing systems) Bellamkonda discloses wherein the controller is adapted to 
further: 

receive a query specifying a group-by operation (column 17, line 61); and 
determine whether an answer for the query specifying the group-by 
operation can be satisfied from the view (column 17, lines 58-61; a determination 
to decide if more operations need to be done to generate result sets satisfy a 
query is the same as determining whether an answer for a query can be satisfied 
from the view). Bellamkonda suggests that the addition of this feature improves 
the efficiency of query evaluation (column 1, lines 21-23). 

Accordingly, it would have been obvious to a person of ordinary skill in the 
art at the time the invention was made to have incorporated Bellamkonda's 
teachings of receiving a query and determining whether an answer for the query 
specifying the group-by operation can be satisfied from the view with Cochrane's 
teachings of a database system with multiple views with dependencies to obtain 
a database system performance increase in the return of results to a query. 
Bellamkonda suggests in column 1, lines 21-23, a need to efficiently evaluate 
database queries including hierarchical cubes. Cochrane suggests a need for a 
more efficient mechanism for computing database queries in paragraph 0008. 
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25. Regarding claim 1 1 , the database system of claim 10, Cochrane does not 
explicitly disclose but in the same field of endeavor (database analytical 
processing systems) Bellamkonda discloses wherein the query specifies a group- 
by operation on grouping sets S, and the view contains result sets for grouping 
sets C, 

the controller to determine whether S is a subset of C to determine 
whether the answer for the query can be satisfied from the view (column 17, lines 
58-61 ; a determination to decide if more operations need to be done to generate 
result sets satisfy a query is the same as determining whether a group by query 
specifies grouping sets that are a subset of generated result sets. The result set 
necessarily created by the disclosed query is the equivalent of S, and records 
retrieved from the previous rollup operator are the equivalent of C). Bellamkonda 
suggests that the addition of this feature improves the efficiency of query 
evaluation (column 1, lines 21-23). 

Accordingly, it would have been obvious to a person of ordinary skill in the 
art at the time the invention was made to have incorporated Bellamkonda's 
teachings of determining whether an answer for the query specifying the group- 
by operation can be satisfied from the view with Cochrane's teachings of a 
database system with multiple views with dependencies to obtain a database 
system performance increase in the return of results to a query. Bellamkonda 
suggests in column 1 , lines 21-23, a need to efficiently evaluate database 
queries including hierarchical cubes. Cochrane suggests a need for a more 
efficient mechanism for computing database queries in paragraph 0008. 
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26. Regarding claim 12, the database system of claim 1 1 , wherein the 
controller is adapted to modify a WHERE clause of the query in response to 
determining that S is a subset of C (element 118, paragraph 0024; the database 
manager supports the functions of the SQL language including WHERE, and 
upon determining that S is a subset of C, it was well known at the time the 
invention was made to modify a query based on predetermined information to 
obtain results with better performance (paragraph 0007)). 

27. Regarding claim 17, Cochrane does not explicitly disclose wherein 
updating the first result set and second result set are performed in parallel by the 
plural access modules. In the same field of endeavor (database analytical 
processing systems) Bellamkonda discloses wherein updating the first result set 
and second result set are performed in parallel by the plural access modules 
(column 16, line 65-column 17, line 1); slaves in Bellamkonda are the equivalent 
of access modules. The locations where rows are stored that each slave works 
on are the equivalent of plural storage modules.). Bellamkonda suggests that the 
addition of this feature improves the efficiency of query evaluation (column 1, 
lines 21-23). 

Accordingly, it would have been obvious to a person of ordinary skill in the 
art at the time the invention was made to have incorporated Bellamkonda's 
teachings of processing of plural access modules and plural storage modules 
with Cochrane's teachings of a database system with multiple views with 
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dependencies to obtain a performance increase in the return of results to a 
query. Bellamkonda suggests in column 1, lines 21-23, lines a need to efficiently 
evaluate database queries including hierarchical cubes. Cochrane suggests a 
need for a more efficient mechanism for computing database queries in 
paragraph 0008. 

28. Regarding claim 18, Cochrane does not explicitly disclose further 
comprising distributing rows of the first and second result sets across the plural 
access modules. 

In the same field of endeavor (database analytical processing systems) 
Bellamkonda discloses wherein the controller is adapted to distribute rows in the 
first result set across the access modules of the second grouping set (column 16, 
line 65-column 17, line 1). Bellamkonda suggests that the addition of this feature 
improves the efficiency of query evaluation (column 1, lines 21-23). 

Accordingly, it would have been obvious to a person of ordinary skill in 
the art at the time the invention was made to have incorporated Bellamkonda's 
teachings of processing of plural access modules and plural storage modules 
with Cochrane's teachings of a database system with multiple views with 
dependencies to obtain a performance increase in the return of results to a 
query. Bellamkonda suggests in column 1, lines 21-23, a need to efficiently 
evaluate database queries including hierarchical cubes. Cochrane suggests a 
need for a more efficient mechanism for computing database queries in 
paragraph 0008. 
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Regarding claim 19, Cochrane does not explicitly disclose but in the same 
field of endeavor Bellamkonda discloses wherein the first result set corresponds 
to a group-by on a first grouping set having N columns, and the second result set 
corresponds to a group-by on a second grouping set having N-1 columns, and 
wherein distributing the first result set to compute the second result set 
comprises distributing the first result set to compute the second result set 
comprises distributing the first result set based on a hash of the N columns 
(column 17, lines 25-26), with the column in the first grouping set not present in 
the second grouping set assigned a predefined value (column 12, line 16-column 
12, line 28; Bellamkonda discloses a rollup operation and further discloses a 
single field (the equivalent of a column) that is aggregated in the grouping set of 
the calculations of the next stage (the equivalent of the second grouping set). 
The result table at each stage is the equivalent of a result set. In rollup 
operations each stage has one less column than the previous stage, with the 
single column at each stage being set to a predefined value to indicate 
aggregation. This meets the limitation of the first result set having N columns 
and the second result set having N-1 columns). Bellamkonda suggests that the 
addition of this feature improves the efficiency of query evaluation (column 1, 
lines 21-23). 

Accordingly, it would have been obvious to a person of ordinary skill in the 
art at the time the invention was made to have incorporated Bellamkonda's 
teachings of group-bys with n and n-1 columns, processing of hashing on 
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columns, including an extra column not present in a second grouping set with 
Cochrane's teachings of a database system with multiple views with 
dependencies on other views or tables to obtain a system for updating views that 
processes an extra column in the hashing of a first grouping set than in a second 
grouping set for the purpose of a performance increase in the return of results to 
a query. Bellamkonda suggests in column 1, lines 21-23, a need to efficiently 
evaluate database queries including hierarchical cubes. Cochrane suggests a 
need for a more efficient mechanism for computing database queries in 
paragraph 0008. 

29. Regarding claim 20, the method of claim 19, further comprising: 

Cochrane discloses updating a third result set by computing a change to 
the third result set based on the change to the second result set, wherein the 
third result set corresponds to a group-by on a third grouping set (paragraph 
0035; in this paragraph Cochrane discloses updates to a plurality of views, some 
of which are computed based on changes to results sets they depend on. Since 
grouping sets can have any number of grouping attributes specified, the views 
disclosed in paragraph 0035 that can be derived from grouping sets meet the 
limitations of updating a third result set by computing a change to the third result 
set, wherein the third result set corresponds to a group-by on a third grouping 
set.) 

Cochrane does not explicitly disclose but in the same field of endeavor 
Bellamkonda discloses wherein the third grouping set has N-2 columns and 



Application/Control Number: 10/706,656 Page 
Art Unit: 2167 

wherein distributing the second result set across the access modules to compute 
the third result set is based on a hash of the N columns (column 17, lines 25-26), 
with the columns in the first grouping set not appearing in the third grouping set 
each assigned to the predefined value (column 12, line 16-column 12, line 28; 
Bellamkonda discloses a rollup operation and further discloses a single field (the 
equivalent of a column) that is aggregated in the grouping set of the calculations 
of the next stage (the equivalent of the second grouping set). The result table at 
each stage is the equivalent of a result set. In rollup operations each stage has 
one less column than the previous stage, with the single column at each stage 
being set to a predefined value to indicate aggregation. Therefore, the third 
stage, the equivalent of the third result set would have the equivalent of N-2 
columns). 

30. Regarding claim 21 , the method of claim 20, wherein storing the view 
comprises storing a view for a cube operation based on a cube function of the N 
columns (paragraph 0038). 

31 . Regarding claim 25, the database system of claim 1 , Cochrane does not 
explicitly disclose wherein processing is done via plural access modules and 
plural storage modules, the access modules to enable parallel access of data in 
the plural storage modules. 

In the same field of endeavor (database analytical processing systems) 
Bellamkonda discloses plural access modules and plural storage modules, the 
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access modules to enable parallel access of data in the plural storage modules 
(column 16, line 65-column 17, line 1); slaves in Bellamkonda are the equivalent 
of access modules. The locations where rows are stored that each slave works 
on are the equivalent of plural storage modules.). 

Accordingly, it would have been obvious to a person of ordinary skill in the 
art at the time the invention was made to have incorporated Bellamkonda's 
teachings of processing of plural access modules and plural storage modules 
with Cochrane's teachings of a database system with multiple views with 
dependencies to obtain a performance increase in the return of results to a 
query. Bellamkonda suggests in column 1, lines 21-23, a need to efficiently 
evaluate database queries including hierarchical cubes. Cochrane suggests a 
need for a more efficient mechanism for computing database queries in 
paragraph 0008. 

32. Regarding claim 26, Cochrane does not explicitly disclose further 
comprising distributing rows of the first and second result sets across the plural 
access modules. 

In the same field of endeavor (database analytical processing systems) 
Bellamkonda discloses wherein the controller is adapted to distribute rows in the 
first result set across the access modules of the second grouping set (column 16, 
line 65-column 17, line 1). Bellamkonda suggests that the addition of this feature 
improves the efficiency of query evaluation (column 1, lines 21-23). 
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Accordingly, it would have been obvious to a person of ordinary skill in the 
art at the time the invention was made to have incorporated Bellamkonda's 
teachings of processing of plural access modules and plural storage modules 
with Cochrane's teachings of a database system with multiple views with 
dependencies to obtain a performance increase in the return of results to a 
query. Bellamkonda suggests in column 1, lines 21-23, a need to efficiently 
evaluate database queries including hierarchical cubes. Cochrane suggests a 
need for a more efficient mechanism for computing database queries in 
paragraph 0008. 

33. Regarding claim 27, Cochrane does not explicitly disclose but in the same 
field of endeavor Bellamkonda discloses wherein the first result set corresponds 
to a group-by on a first grouping set having N columns, and the second result set 
corresponds to a group-by on a second grouping set having N-1 columns, and 
wherein distributing the first result set to compute the second result set 
comprises distributing the first result set to compute the second result set 
comprises distributing the first result set based on a hash of the N columns 
(column 17, lines 25-26), with the column in the first grouping set not present in 
the second grouping set assigned a predefined value (column 12, line 16-column 
12, line 28; Bellamkonda discloses a rollup operation and further discloses a 
single field (the equivalent of a column) that is aggregated in the grouping set of 
the calculations of the next stage (the equivalent of the second grouping set). 
The result table at each stage is the equivalent of a result set. In rollup 
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operations each stage has one less column than the previous stage, with the 
single column at each stage being set to a predefined value to indicate 
aggregation. This meets the limitation of the first result set having N columns 
and the second result set having N-1 columns). Bellamkonda suggests that the 
addition of this feature improves the efficiency of query evaluation (column 1 , 
lines 21-23). 

Accordingly, it would have been obvious to a person of ordinary skill in the 
art at the time the invention was made to have incorporated Bellamkonda's 
teachings of group-bys with n and n-1 columns, processing of hashing on 
columns, including an extra column not present in a second grouping set with 
Cochrane's teachings of a database system with multiple views with 
dependencies on other views or tables to obtain a system for updating views that 
processes an extra column in the hashing of a first grouping set than in a second 
grouping set for the purpose of a performance increase in the return of results to 
a query. Bellamkonda suggests in column 1, lines 21-23, a need to efficiently 
evaluate database queries including hierarchical cubes. Cochrane suggests a 
need for a more efficient mechanism for computing database queries in 
paragraph 0008. 

34. Regarding claim 28, the article of claim 27, wherein storing the view 
comprises storing a view for a cube operation based on a cube function of the N 
columns (paragraph 0038). 
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